The studies discussed here provide firm evidence for an unexpected feature of the connection between inflammation and cancer 2, 5, 11 -a bidirectional interaction between inflammatory mediators and sex steroid hormones. Macrophages are components of the inflammatory microenvironment of tumours 5 , and are apparently central players in the link between inflammation and sex hormones in carcinogenesis. Such a link may reflect the interplay between inflammation and hormones in reproduction.
For the next steps in this research, it will be necessary to find out whether these mechanisms operate not just in vitro and in mice, but in human tumours as well. SARMs, and SERMs such as tamoxifen, which is a treatment for breast cancer, are widely used in the clinic. The new results call for an analysis of their mode of action, and mechanisms of resistance to them, that take account of the inflammation connection. Such studies may pave the way to strategies for targeting the liaisons between inflammation and sex steroid hormones for therapeutic ends.
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The epigenomic era opens
Stephen B. Baylin and Kornel E. Schuebel Readout of information from the genome depends on intricate regulation of how DNA is packaged by proteins. The great endeavour to reveal how this packaging operates pan-genomically is now under way.
A new era is opening for biologists involved in understanding cellular systems. It is exemplified by papers by Mikkelsen et The technical and biological advances described in these studies extend the remarkable accomplishments of elucidating the structure 3 , then the sequence 4, 5 , of the human genome; and they reflect a growing, 'post-genomic' , appreciation of the complexities of genome structure and function (Fig. 1) . The intriguing -and daunting -challenge now is to understand the process of how and when specific DNA regions are controlled to produce the cellular diversity that underpins the development and maintenance of a single organism.
this resistance is associated with altered expression of NF-κB-dependent modifier genes 6 . In complementary studies 7, 8 , mice deficient in an inhibitor of Toll-like-receptor signalling, called TIR8 or SIGIRR, showed increased susceptibility to cancer associated with colitis (inflammation of the colon). Thus, oestrogens interfere with carcinogenesis by acting on NF-κB, an endogenous tumour promoter 9 that is activated by MyD88-dependent signalling in the innate immune system.
Zhu et al. 10 have provided an unrelated line of evidence for the interplay between sex steroid hormones and inflammation in prostate cancer, a classic hormone-stimulated tumour. They looked at the actions of macrophages in prostate cancer cells in vitro, in the context of signalling through the androgen receptors in these cells. Androgens are male sex hormones, the activity of which is modulated by agents called 'selective androgen-receptor modulators' (SARMs), which act as weak agonists or antagonists (so amplifying or blocking hormone action). Their counterparts for oestro gen are 'selective estrogen-receptor modulators' (SERMs). Each type of molecule is used in different circumstances to stimulate or repress their respective receptor action, and so control the action of oestrogens and androgens.
Working with cells in vitro, Zhu et al. found that the macrophages in prostate cancer produce IL-1, which converts SARMs from their intended function of inhibitors of androgenreceptor-induced gene expression to activators of expression (Fig. 1b) . The mechanism involves a protein, TAB2, which acts as a sensor for inflammatory signals. TAB2 is a component of a repressor complex known as TAB2/ N-CoR/HDAC: inflammation results in the phosphorylation of TAB2, lifting repression and unleashing gene transcription. Thus, an inflammatory microenvironment can convert Central to this challenge is the task of enumerating the dizzying number of proteins interacting with the genome, and the functions they subserve. These proteins, called histones, form a combination with DNA that is termed chromatin. It is chromatin that provides the software packaging for the readout of the DNA hard drive. If alterations in genome heritable states occur through a change in the hard drive (that is, through a change in the primary sequence of DNA), a genetic alteration or mutation has occurred. This contrasts with an epigenetic change, which is an alteration in the heritable states of DNA function produced by altering the chromatin software. Epigenetic changes lie at the heart of how organisms generate different types of tissue under different circumstances -in embryonic development, in regulating cell renewal in adults, and in the cellular responses of the organism to environmental factors and stress. Moreover, disease states such as cancer are associated with a combination of both genetic and epigenetic abnormalities.
The central unit of chromatin is the nucleosome, which is constructed from short regions of DNA wound around an octet of histone proteins. This unit can modulate the readout from DNA in at least three ways.
First, nucleosomes can be physically rearranged on DNA by complexes known as chromatin-remodelling proteins 6 -generally, the greater the distance between nucleosomes, and so the 'openness' of chromatin, the higher the likelihood that such regions of DNA will be transcribed into RNA. Second, many nucleosomes can be compacted into higherorder aggregates to form 'closed' chromatin, or hetero chromatin 6 , thereby preventing transcription. The balance between the open and closed parts of the genome facilitates proper geneexpression patterns in given cell types, and also prevents unwanted gene transcription.
Third, there is a complex interplay between enzymes that can modify particular amino acids in the histone component of the nucleosomes, and those that reverse the modifications. The modifications, or histone 'marks' , interact with proteins that bind to and interpret them. The marks were initially seen as a 'histone code' , the idea being that a restricted number of them would specify the 'on' or 'off ' state of RNA production from DNA 7 . This concept was a most useful starting point. But it is increasingly recognized that the constituents of chromatin, and nucleosome structure, position and modification, are highly complex. It is a balance between these factors that marks an individual gene, or groups of genes, for various levels and states of expression 8 . That is, there is no simple on-off code.
All of which brings us to the papers by Mikkelsen et al. 1 and Barski et al. 2 . Both represent examples of genome 'tiling' approaches -the aim being to catalogue, across the entire human genome, the locations not only of key histone modifications but also of proteins that respond to and mediate them. Mikkelsen et al.
begin the process of mapping how these parameters change as cells negotiate their conversion from immature to adult states, whereas Barski et al. examine a more mature cell state. The two groups used an ingenious new technology, Solexa 1G sequencing, which allows millions of short DNA 'sequence tags' to be assigned to individual histone marks, thus mapping the marks to their precise location in the genome.
The results are remarkably comprehensive linear maps of the principal chromatin constituents across the human genome. The maps highlight the complexity of DNA packaging, and reveal that combinations of histone modifications and positions, rather than single histone marks, correlate most accurately with multiple levels of the genes' transcriptional states. Histone characteristics can define the immediate start sites of genes, which are often regulatory in nature. But they can also define discrete but distant regions that influence gene expression, as well as regions that may encompass an entire gene to prompt its active or repressed transcription.
The papers also provide insights about genomic regions -within genes, or between genes -that are unexpectedly marked for expression activity. These data relate to the recent revelations that much more of our genome than previously thought is engaged in expressing RNA from DNA. The result is production not only of 'classical' messenger RNAs (which produce the proteins defined by the initial analyses of the genome sequence), but also of a huge number of regulatory RNAs (which modulate genome readout by producing multi ple forms of the same protein or without producing proteins at all 9 ). So, are we done with mapping the genome? Hardly. These genome-packaging data 1,2 provide a first linear view that can only hint at the three-dimensional aspects of how the genome is organized in the cell nucleus to regulate DNA. We already know, broadly at least, that nucleosome-mediated chromatin domains create three-dimensional structures that surround individual gene-regulatory regions, whole genes, groups of genes and genes encompassed in chromosome territories 10 -producing, altogether, what can be seen as a genome topography. Perhaps a complete view of the genome will require a further era of investigation (Fig. 1) , in which we generate maps of the genomic topography that characterizes each of the many cell types of which we are constituted. Who knows? We are just at the beginning of exploring how a single genome can spawn multiple epigenomes. 
